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7.  ABSTRACT SUMMARY:

The superiority of rice-based oral rehydration solution (ORS) over
the standard glucose~based WHO/UNICEY ORS in terms of acceptability,
calorie supplementation, reduccien in stool output and vomiting has
alrasdy been estaslished in ICDDR,B. However, rice is not the only staple
in different parts of the world. Manv other cereals like maize, millet,
sorghum, wheat, and also casava, sape, potate etc, are used as staple by
a substantial proportion of the world's population. Similarly, plantains

1
are used as staple by large proportion of the total world population.
One clinical trial with plantain~salt solution and maize ORS 1s ongoing
in Dar-es—;alam, Tanzania. Because of lack of facilities, Tanzanian
study would not be able to go into indepth investigations to evaluate the
digestibility of the plantain based ORS. Therefore, it is proposed to
study both the efficacy and digestibility of plantain-salt-solution and
rice-salt-solution. A total of 150 children cf age between ! month gnd 59
months with history of 48 hours diarrboea having mild té moderate degree
of dehydration will be studied 1n the clinical research unit of ICDDR,B.
50 patients willl be assigned to each of rice-salt and plantain-salt
solution and 30 others will be studied as control who will be treated by
standard glucose-based WHO/UNICEF ORS. OGut of the 50 patients, 40 will
be studied for efficacy part and 10 patients will be assigned to the
digestibility part in both rice and plantain based ORS., Efficacy will
be determined on the basis of ORS consumption, stool and urine ocutput,
vomitus, serum specific gravity, gain in body weight and correction and
maintenance of electrolytes., Digestibility will he determined by the

glucose in the stcol before and after hydrolysis of plantain and rice
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salt solutions, pH and osmolality.
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h SECTION 11 : RESEARCH PLAN

INTRODUCTION:

1. _OBJECTIVES OF THE STUDY:

‘The alm of this study is to evaluate the relative efficacy of
plantain-salt and rice~salt solutions and compare them with that

of standard WHO/UNICEF glucose ORS in children with acute diarrhoea.
Besides, this protocol also aims at studying the digestib%}ity of
rice-salt and plantain-salt solution in a small number of young

. \
children using metabolic balance technlques.

BACKGROUND:

Diarrhoea is one of the major health hazards to children in the
developing as well as in the developed countries. It is amongst
the first five important causes of mortality in children in the
developing world. The efficacy of oral rehydration therapy in
replacing the loss of fluid and electrolytes in watery diarrhoea
has been well established (1-4). Oral rehydration therapy has

in recent years reduced the mortality due to diarrhoea and has
diminished the need of L.V. fluid therapy except in most severe
cases. The discovery of glucose facilitated transport of sodium
and water in the small intestine led to the use of glucose electro-
lytes solution ;or effective therapy of.dehydration in acute watery

diarrhoea (5). The ORT at the same time is reasonably cheaper and

acceptable by the patient. Since glucose is not universally



available and expensive in some:ccuntrigs, it was replaced by sugar

(6). In further simplification Cur and Moiasses has been used in

ﬁlace of sugar (7). Recently tﬁe cereal {rice powder) has been used
with improved results (8,9). Tﬁe»resﬁlts of rice-based ORS (8,9) using
50 g or two fistful of rice fld@r has ghown to reduce (1) stool output
and ORS intake by 40-50% (109, ({ii) vomiting by 60% and (iii) c:omp;'.ared
to the élucose ORS, rice ORS‘ccétains 1% rimes more calories and

. rehydrates more efficiently as éhown by gain in body welght and change in
serum specifie gravity. It is effective in cérrecting bigchemical
abncrmaiitiés and maintaining tﬁam within normal limit.

Plantain or green banana ié grown very widely. in the tropical
region all over the'Qerd inciuding Bangladesh, In mény*of the African,
Caribbean, Central and South American countries ir is e#tensively uged
as a staple diet (11) as well-aé a fruit. Hence the plantain is not
only highly valued as food but;also féadily available in these
countries, | |

Traditionally plantain is QSad as a recovery dilet in debilitated.
and recovering patients as welljas a diarrhoea therapy in Bangladesh
and many déveloping and developed countries.

Plantain-salt rehydration éluid may have manifﬁld advantages
compared to giucosefsucrose 0RS€

1. Being a food, it will be readily acceptable in the plantain

growing countries, § '
Z. 1t is readily available all the year round.

3. Relatively cheap,



4. Being available at home, it would eliminate the storage and
transport of ORS packets - attaining a certain level of,
self-sufficiency,

3. Assuming that the plantain starch, like other starches is being

digested by intraluminal enzymes, its glucose molecules should be
liberated slowly into the iptestinal lumen and at the mucosal
surface (12)}. . : -

6. And for the same reason the starch would not cause rise of
osmolality inside the intestinél lumen.

Therefore, a higher amount of carbohydrate could be used in the
rehydration solution to provide more calories.

Plantain contains sufficient potassium and some antidiarrhoeal
elements like pectin and lignin, making it a potential diarrhoea
therapy (13-14). Because of its high content of indigenous potassium,
plantain with added salt will possibly allow to make an excellent h.wme-
made rehydration fluid. Similarly, rice-salt solution can also make
another effective home-made fluid. However, it is essential to conduct
a clinical trial with both of these kinds of ORS before they are taken
to the field. ! |

Preparation of the plantain-salt selution involves bolling the
plantain in water intact with skin for 12*15 minutes. The skin will
be peeled off, mashed and mixed with water, forming a homogenous
.solution. This requires time and fuel; but it should be seen in the
iight of the advantages of food based rehydration therapy. Tn any

case, in plantain eating countries, plantain is always cooked before

consumption. The water once used for the cooking can also be used for



making the plantain~salt solution. Therefore, boiling the plantain
for the preparation of rehydration fluid would not be considered a
hindrance. The boiling of both plantain and rice is necessary to
soften 1t, to hydrate the starch (15) and ease the hydrolysis of
disaccharides which is completed at the mucosal surface. Unhydrolysed
polysacecharides reaching the colon often interact with bacteria
producing degradatiocn products causing fluid secretion, increased
motility, cramps, irritation and distension. Hence full hydration

of starch by boiling will help hydrolysis and release glucose molecules

easily,

CRITERIA FOR SELECTING POSSIBLE CEREALS/FOOD FOR CLINICAL TRIAL:

In order to qualify for being used in ORS/home fluid, the staple

food concerned must be: \

1. Available and cheap;

2. Easily digestible;

3. Easy to prepare;

é. Acceptable by the concerned pepulationg

5. Used by a large number of population as staple food;

6. Have a satisfacfory biochemical composition;

7. Free from side affects.

Both rice and plantain qualify sccording to the above criteria.

COMPOSITION OF DIFFERENT CEREALS TO BE USED FOR TRIAL:

Table 1 compares the composition of the ripe banana and rice.
But ripe banana cannot be used in rehydration fluid because it

decomposes within two hours. Plantain is more suitable from that point.



Rice and plantain have adequate carbohydrate and in vight propertion

and should be good glucose substitute in the rehydracion solution,
Plantain based ORS was tested din a preliminery study for {ts accepti-
Eilicj,Tby 10 agoctors of the LCDBR, B and 20 OPD patients. All of

them acc?pted‘it well, In vitre, bvdrolysis earried out inm ICDRR,B
ahoﬁed'the glucose content of rice to be 80 per VW of dry rice and 16,4
Eer\lGOg;Gf plantain. The plantain has high content of potassium ag
cqﬁpgted to any cereal. Lebenthal et al (1) showed that 85% of youny

children (12 months) recovering from acute diarrhoea can tolerate and

" absorb glucose from corn syrup. Lvidence exists that plantain was

used for nutritional management of premature infants. These informa-
tion inéicate that plaptain hes the thecreticat yualificatioen for
preparing a rehydration fluid. Ihe biochemicél cémposition of coqked
plantain as carried out 1ip ICDDR, B i; presented in Table 1I. Based
on the glucose content of different cereals, the composition of one

litre of the proposed rehydration fluid is shown in Table TI1T.

RATIONALE :
(8) Rice powder ORS has been shown to be superior to WHO/UNICEF glucose
ORS. Plantéin being 2 major staple food in many countries, it is
de#irgble to use it in a clinical trial te study the efficacy of
plantain based ORS for rehydration during acute diarrhoea.
(b}rBaGAuae of lte composition, plantain could he effectively used to
repiace the glucose in home-made rehydration fluid,
{c) Elghtain has & high potassium conrent and it will eliﬁinate the
-need for adding potassium to the rebydration fluid. Therefore,

the plantain-sali~soluticn will have adequate potassium content



(d)

(e)

(£)

which is so appropriate in the developing country where both hypoka-
laemia and malnutrition are present. Thus an inexpensive and superior
home~-made fluid will be made avallable to the ‘target population:
Traditionally in many African, Asian and also other plantain eating
countries, plantain is used as dietary therapy during diarrhoea and
after recovery. Therefore, the proposed rehydration solutioﬁ will

be an acceptable rehydration fluid and it will possibly increase the
users' rate of ORT in the countries concerned.

Before widely recommending plantain-salt-solution, it is essential

to test its efficacy in a well controlled set-up in the developing
countries where it is a staple food for a large number of people.
Rice-based ORS with complete electrolyte formula has been found
superior to glucose—based ORS. But rice-based rehydration solution _
at home should be rice-salt-solution. This has not been given a trial
in a clinical set~up and hence it is essential to conduct this trial
in order to see its efficacy compared to other rehydration fluids.
Thus if found successful, two home-made fluid will be available for

immediate application to the appropriate countries.

SPECIFIC AIMS:

1.

To studf the digestibility of plantain-salt and rice-salt solution
'as reflected by pH, osmolality and the glucose content in the stool
before and after acid hydrolysis,

To study the efficacy of different rehydration solutions made from
plantain and rice in terms of the stool output, ORS consumption,

vomiting, electrolyte balance, body weight gain, and duration of

v
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diarrhoea. ' '

3. To compare all the above variables with standard glucose~based ORS.

C. METHODS ARD PROCEDURES:

1. Preparation and composition of the different oral rehydration solutions

to be used in the study.

' *
(aY Plantain~salt-sgolution

()

(c)

Two plantain banans (approximately 200 g) will be boiled with the
intact skin in about 1% litre of water for about 15 minutes.

The skin will then be peeled off and the plantain bananas will
be mashed and mixed in 1 litre of the already boiled water.

5.0 g of salt will be added: the solution will be thoroughly

mixed, and served to the patients.

*
Rice-salt-solution

30 g rice powder will be addéd to 1100 ml of water, boiled for
6-7 minutes while stirring continuously, Once a smooth mixture
is obtained, 5.3 E salt will be added, mixed and the preparation

served to the patients.

Glucose~0ORS

Prepared packets will be dissolved in one litre of water.

2. Selection of the patients

This study will be carried out in the study ward and metabolic unit of

%
According to WHO laid principles, rehydration media containing complete
formula is termed as ORS. Any rehydration media with incomplete
formula is called rehydration solution. :

i
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ICDDR,B., Patients will be selected according to the following criteria:
(a) Diarrhoea will be defined as three or more liquid stool in 24 hours.
(b) Table IV presente the criteria for selection of patients,:

The study aims at finding the efficacy and digestibility of the
plantain~salt and rice~salt solutions. The efficacy part will be
studied in all qualifying children group up to 5 vears and the digesti~
bility will be tested only in children of age between 1-6 months. The
’inclusion.criteria initially will depend mainly on clinical diagnosis
as the ﬁicrobiological confirmation will not be available within next
24 hours. Therefore clinically suspected cases of cholera, ETEC and

)
rotavirus diarrhoea will be admitted and randomly assigned to the
study group. Stool microscopy and dark field miéroscopy results will
be available within 2-3 hours of adimission. Any patient not fulfilling .
the criteria as laid down in Table IV will be excluded. As this
protocol 1s golng to test the efficacy of home-made solutions patients
with mild and moderate dehydration will be included. Because of diffi-
culty in collecting urine bags will be used for collection of urine.
Any patients showing signs of systemic illness or signs of invasive
diarrhoea (pus cells 20 HPF) will be excluded. The procedure of the
study will be fully explained to the parents and informed consent
will be obtalned before initiating the study. Antibiotics will be
withheld till the study is over and anyone needing antibiotic on

elinical grounds will be taken out of the study.



L2, ,

-SAMFLE SIZE

The sample size n for each study group is usually determined as

follows;

Wheregf:is.the standard deviation of the difference of two group means
and d 1is £he winimum difference between two means which will be detected
as significant by a test procedure at s level of significance (= .05.
The power of the test is l-*/géf .95, o/” .05 n/g f (a{,ﬂ) = 13.0.
Although it is expecéed that cereal based ORT will reduce stool output
by 30%, we have no idea about the value of Cf? In the absenée of any

idea aboutfﬂﬂwe assumed that the ratio qgékshould under ne circumstances

exceed 2 which when put into the formula of n above (with;&%&vﬁja 13),

n becowes equal to 52. This means that we need about 156 patients to
measure the efficacy of the three types of ORT solutions. It 1s to be
noted that with this much sample size nonparametric tests such dB’Median
test or Kruskar-Wallis test could also be used to test the significance

of the three groups of ORT solution.

RANDOMIZATION PROCEDURE

The study will be randomized but cannot be blinded because of
the distinctive coloutr and consistency of the splutioﬁs. A random table
will be prepared with same numbers of patients for each of the food~based
solution and control ORS. Then a small ticket for each patient will be
made and inserted into a box. When a patient is admitted, the nurse on

duty will pick up one ticket from the box and assign the patient to the

study group accordingly. Since there will not be an observation‘period
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before starting the study, stratified randomizationm is not possible.

COMPARABILITY OF THE STUDY PATIENTS

H

Study patients will be selected according to the laid down criteria.
Since this protocol will only accept patients with mild.and'moderate
dehydration as may exist in the community, they will be directly assigned
to the different rehydration therapy group. Therefore a period of
obgservation (8 hours),during which time rate of purging could he observed,
will not be possible. However, a table (No. V) is provided showing the

comparability in a previous study. During selection, attention will be

pald to select patients with similar criteria.

LABORATORY INVESTIGATIONS ON ADMISSION AND AT 24 HOURS

Laboratory investigations will include total and differential white
blood count, haematocrit, serum specific gravity and electrolytes, urine
for routine microscopy and stool for microscopic analysis for pus cells,
ova, cysts or parasites., Liquid stool and rectal swab will be sent for
culture in all plates. Rectal swabs from each patient will be saved in
deep freeze for ELISA test for rotavirus. E. coli isolates will be

tested for ST and LT toxins.

INITIAL CLINICAL PROCEDURES

On admission into the study, assessment of dehydration and a thorough
clinical examination of gach patient will be carried out by one of the
investigators. Height or length and weight will be taken in a paediatric

scale accurately up to 1 g.. Since the patients with severe dehydra-

tion will not be included all patients will receive the assigned oral
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' reﬁydratibn solution from the beginning. The initial rehydration will be
done with the required volume calculated on the basis of bedy weight
following WHO guidelines. The required amount of fluid will be fed
withio 4 hours of admission. Any stool output during this time will be
replaced Sy rehydration fluid. In'case the patient is alert and willing
to take.breast milk, feeding will be allowed even before the completion
of initial rehydration. ¥or non-breast fed patients usual heapital
diet will be given after the. completion of initial rehydration on
demand even befqre; The efficacy study will be continued until the
patient stoﬁs passing luquid stool up té a maximum of 5 days. Any child
passing watery stool more than 5 days Wili Se declared as clinical
failure and wili be investigated further,

During the study period the following data will be collected:

a. Weight and height on admission;

-~ b. Vital signs like pulse, respiration’ and BP évery 8 hour;
c. Weight every day;
d. Clinicai assessment of hydratibn state 8 hourly;

e. Blood for Het, Ser. specific gravity, electrolytes on admissican

and at 24 hours:

-~

f. Accurate measurement of stool, urine, vemit output and intake
of food and fluid every 8 hour.

Required amount of rehydration fluid will be meaéured accuratiey
and given to the mother or attendants to feed the patients under close
supervision of the study nurse. Measured quantity of plain water will
be allowed to each child. Cliinical evqluatinn of skin elasti;ity,

mucous membranas and sign of over~hydration will be assessed. Constant
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L)

observation of the. patient will be done by study nurse,- buring the day

investigators will be available in the ward. A&t night one of the investi~
: , - ‘ \

gators will be on call aﬁd be available in case need arises.

CLKNICA&.EﬁlLﬁﬁE AND INDICATIONS FOR DISCONTINUATION OF THE STUDY
a. FEkcessive vomiting ~ making the patient unable to drink;

b. Weight loss more than that on admission i.e. negative balance

, éné appearance of severe dehydration;
¢ Signs of electrolyte imbalance e.g. lethargy, ;estlessness etcy
d. Any patient continuing to pass watery stool more than 50 ml

per kg per day longer tham 5 days.

When all or any of the above sign? are present, the investigator will
’ I
re-examine che patient, take body welght, bliood for serum electrolytes
and specific gravity and the patient will be declared as therapeutic

failure and referred for usual clinical care,

SPECIAL PROCEDURE FOR THE DIGESTIBILITY STUDY

For'the digestibility study, 10 patients all aged lese than one year
will be inclﬁded in each group of plantain-salt-scolution, rice-salt-solution.
Attgmpts,will oe made to admit only male patients of ! month to 6 months
who are n;t breast fed. This study will be carried out in the metabolic
ward of ICDDR.B under close supervision of the specially trained nurses.

In this grouﬁ of children food will be withheld for the first 24 bours
after admission but rehydration solution of the assigned variety will be
fed according to the need as judged by the stool output arnd clinical
condition. There is no da£ger in withholding fodd as the rehydration

fluide are Jood-based and contain adequate calorie and other nutrients.

-



ICODR,B is carrying out similar study without any problem. After the ini-
'tial rehydration is accomplished a nonabsorbable marker (charcoal marker)
ﬁill be fed to the child. This will be felliowed by rehvdration solution.
The time of appearance of the marker in the stool will be noted and will

be markoed as 0" hour. The interval between the feeding and the appearance
wf the marker will be taken as transit time. From the '0' hour up to

24 hour ne food but only rehydration Fluid will be given to the children.
At the end eof the 24 hour znother marker will be fed to the patients.

All samples of stool, urine and vomit from ‘0" heur until the appearance

of the second marker will be collected and stored at ~20%. After the

first 24 hours study 1s over, usual food will be allowed te the patients
and oral rehydratien therapy will be continued for up to five days u}
until soft stool appears. pH and csmolality of the catheter sample of
the stool will be determined on admission and at 24 hours. Stool glucose
pre- and vest-hydrolysis will be measured from stool sample at "0 hour
and from aliquotes of the collected stéo] hetween the two markers,
Significant increase in the post hydrolysis glucose content along with
inerveaged gsmolality and decreased pl will be considerved as inadequate

digestion of the starch from the food-based rehydration sclution, Total calorie

"intake will be calculated frem the rohivdration fluid and calorie from the stool

sample as détermined by bomb calorimetry. Coefficient of agsorption of calerie
from all types of rvehydration solution will be caleulated by using the following
formala: {16) '

Intake —~ sutput
Intake

X 109

From the resuits calculations will be made for assessing the following
aspects for all three types of rehyvdration solutions:

"a. Per cent of absorption of calories and calorie balance;
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b. Effect of therapy in terms of weight gain, outpuf of stool,
urine and vomiting, change in serum specific gravity and

haematocrit;

€. Blochemical wvaviables like cerun— end stool electrolyte balance,

and pre~ and post hydreolysis glucose contenpt of the stool;
d. Net stool output at 8 hour and 24 hour periad;
e. Cumulative calorie balapce for 24 hour periods until th;
end of the study,

It is recognised that the present method of estimation for carbo-
hydrate absorption dees not take into account the bacterial decomposition
of undigested starch in the colon, but glucose content before and after
hydrolysis together with measurement pH and cswolality will provide a

fair estimation of carhohydrate absorption.

DATA ANALYSIS

Flow sheets for rhe study will be prepared and filled in for each
patient to record 8 hourly intake, autput, vital signs and body weight.
Analysis of variance willihe applied to establish uverail gignificance
between the three treatment groups. Individual group differences can
he tested using Duncan's multiple range test.

In case ANOVA is not applicable 3 sample Median test or Kruskar-

Wallis nonparametric test will be used.

[

STICNIFICANCE

The results of thig study will provide valuable information regard-
ing the efficacy of rice-salt and plantain~salt solutions in the manage-—

ment of aduce diarrhoea, If found successful, twe very strong food-based
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and inexpensive home-made oral rehydration solutions will be available.
This will bring diarrhoea thé;apy to the doorstep of the mothers in the
areas where rice and plantain are used as staple. Thus hopefully the

’
use rafe of ORT will go up which would reduce mortalit§ from acute dia-
rrhoea. Being based on food and having some extra calorieé and some not
yet scientifically explained but obvicus beneficial effects will help -
interrupting the diarrhoea malnutrition cycle. Besides this will
reduce the gap between rehydration therapy, and dietary therpay, as the
mother will use the same dietary ingredients for preparing rehydration

-

fluild as well as the diet at the same time.

FACTLITIES REQUIRED

1. No office space is required.
ii. Laboratory facilities for routine microbiology, biochemistry and
clinical pathology are adequate.
iti. Hospital rescurces. The study will utiliée patients selected from
the treatment centre of ICDDR,B. The efficacy part will be carried
out in the general study ward of the cliniecal research unit and .
the digestibility part will be conducted in the metabolic ward of
ICDDR,B clinical research unit.
iv. Animal resocurces will be necessary for E. c¢oli toxin assay.
v. Statistical data analysis — Help of the computer branch will be
utilised., A personal gomputer will b? adequate for this purpose

and 1s being procured through another source.
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TABLE I

COMPOSITION OF RIFE BANANA AND RICE POWDER PER 100 GRAM

-

Q
1] it
ERR 3 & &
E ] bl @ & b =}
= 4 o s =3 Q o = (53 bl
o « o £ AR & | -t o ol alsg
Food et o - 5 Nl Y P S % P b . & o
sle 21215181518l 81 518 |5 (5 |8l81%
u = = iz v w0 R | G ﬁi = = -a il P
e |a |g |8 (@8 [kcafmg|mgiog jmg | mg |wg |mg |mg jme mp
Ripe
Bgnana 1.15'0.18 0.83 0.62 23.3 100 8.7 28 0.55 0.23 0.04 0.06 0.65 12 393 1.0
Rice 7.5 1.9 1.16 0.9 77.4 396 32 221 1.6 0.3 0.34 0.05 1.8 0 2.4 9
powder :

Davidson et al. 1979 (Ref. 13).
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TABLE 11

- %
COMPOSITION OF 100 g OF PLANTAIN (COOKED AND MASHED) AS HAS BEEN ANALYSED IN ICDDR,B

GLUCOSE
Total -
Protein Fats Pre-hydrolysis Post-hydwlysis calorie Potassium Sodium Chloride
g g keal/100g wmol/100g mmol/100g wmol/l00g
0.33 G.05 0.097 g 16.4 g 102 6.7 0 2.0

L.T. Khan and A.M. Molla 1985 (unpublished).



TABLE IIY

COMPOSITTON OF PROPOSED ORS IN ONE LITRE (1000 ml )

N

Electrolyte (mmol/1)

*
Food used (50g rice equivalent) Nat o
- L I

Plantain-salt solution 200g , 90" mmol 20 mmol/1

{indigenous source)

Rice~salt solution 50¢g 90 mmol

Water 1100 ml

* Amount fixed on the basis of glucose content after

invitre hydrolysis.



- TABLE IV

CRITERIA FOR SELECTION OF STUDY PATIENT

PARTICULARS SELECTED EXCLUDED

‘Age {months) 3 months ~ 59 months 'Less than 3 months and'greater than 59
menths except in digestibility where
0~-16 months will be selected.

History of diarrhoea Upto two days Greater than two days

Sex Male Female

H/O antibiotics No antibiotic Antibiotic

Blood count Normal WBC High count (greater than 15,000}

Normal differential count
Dehydration Mild - moderate
Weight /Height 70% of NCHS

Stool examination {M/E)

Pus cells Up to 20/HPF

Shift to the left

Severe

<. 70% of HCHS

Greater than 20




TABLE NO. V

CLINICAL COMPARIBILITY OF CHOLERA PATIENTS IN A PREVIQUS STUDY

»
-

VARIABLES . - G-0ORS - R—~ORS
W21 N=17

Age {(yeara)

Mean | 47.4 ¢ 12.8 76.6 £ 11.6

Median 48 | 48

Range ‘ 30 - 72 30 - 60
Adm. weight - . | 11.20 £ 2.0 11.50 = 2.05
Dis. weight | 12,74 + 2.3 12.4 £ 2.3
Adm. Ser. specific gravitvy 1.0324 :-.0035 | 1.0313 & 0044
Dur. diarrhoea : » 11.9 ¢ 7.0 1i.4 £ 5.1

Dehydration status (%)
Mild 0 g
Moderate 23.8 11.8

Severe . . 76.2 88.2
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TABLE VI

DISTRIBUTION OF PATIENTS TC DIFFERENT FOOD-BASED ORS

Type of ORS NO. OF PATIENTS
Plantain-salt soldtion ' 50 (40 + 10)
Rice~salt solution ‘ - 50 (a0 + 1)
Glucose—-0ORS 5¢ (40 + 10)

—

Total: three groups 150




TABLE VIT

]
L)

COMPARISON OF. THE CLINLCAL CHARACTERISTICS OF THE STUDY PATIENTS

(MEAN 2= SEM)

VARIABLES

R-~salt sol.

P-galt sol.

G-0RS

P wvalue

Age (months)
Mean
Median

Range

Adm. weight
Mean

Median

Adm. Hct

Adm. Ser. 3p. Gr.

Dur. dillness
{prior to adm.)

" Behydration
Mild n(Z)

Moderate n (%)




BIOCHEMICAL VARIABLES OF STUDY PATIENTS TAKING DIF¥F. ONT

TABLE VIIX

26.

VARIABLES Rice~salt =oluion Plantain-salt sol. G -~ ORS
Adm, 24 hr Adwm. 24 hr Adm.. 24 hy
Na+(mm01f1)
+
K (mmol/1)

€1 (mmol/ 1)

TCOZ{mmolfl)
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TABLE 1X%
TABLE TO COMPARE THE EFFICACY OF THE PLANTAIN-SALT AND RICE-SALT

SOLUTIONS, AND STANDARD GLUCOSE ORS {MEAN % SEM)

VARTABLES Plantain-salt sol. _Rice-salt sol. G - ORS

S5tool output

éh Total vol.(ml )
Ist 24 hour

2nd 24 hour

b. ml/kg day .
lst 24 hour

2nd 24 hour

Vomit
a, Total vol. (ml )}
let 24 hour

Znd 24 hour

b. ml /kg day
.lst 24 hour

2nd 24 hour
J

ORS intake
a. Total vol. (ml )
ist 24 hour

2nd 24 hour

b. ml/kg day
lst 24 hour
2nd 24 hour




"TABLE IX continued

VARIABLES . Plantain-salt sol. _Rice-salt sol, ’ G ~ QRS

Plain water intake

a. Total volume {(ml }

lst 24 hour.

2Pd 24 hour
b. ml ./kg ‘day

st 24 hour

2nd 24 hour

Combined intake
{OR5 + Water)

a. Total volume (ml )
st 24 hour
2nd 24 hour

b, mi./kg, day
st 24 hour

2Znd 24 hour

Urine output (ml )

a. Total volume(ml )

Ist 24 hour

2nd 24 hour
b. ml_./kg day

1st 24 hour

2nd 24 hour




TABLE IX

29,

continued

VARIABLLS

Plantain-galt sol.

Rice~zalt sol.

G - CORS

Gain in body weight
[% of admission wt.,)

ist 24 hour

Z2nd 24 hour

Pailure No (%)




30
TABLE X

COMPARISON OF DIGESTIBILITY AND CALORIE BALANCE

¥

VARIABLES Plantain~galt soi. Rice-salt scl.

G-ORS

P value

Stcol pH
'0* h
8 h.
16 h.

24 h

Stool osmolality
10! h.
8 h
16 h-

24 h

St&bl glucese(mmol/ )

Pre~hydrolysis

¢ h

8 h

i6 h ,

24 h- .
Post~hydrolysis

0" ho.

8 h.

16 h.

24 h .
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Table X continued

VARIABLES

Plantain-salt sol.

Rice-galt sol.

G - ORS

P ﬁalue

Calorie balance

24 hour

48 hour

72 hour
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ABSTRACT SUMMARY FOR RESEARCH REVIEW COMMITTEE

L.

[W)]
-

A total of 150 children of age ! month to 39 months will be studied
as c¢iarrhoea ie a major preblem in this age group.

Theie is no sigrificant risk except blood for serum specific gravity,
electrolytes and differential count will be done on admission for
therapeu&ic purpose.

The study will be carvied out in the study ward. Patients will be
thoroughly§examiped physiéélly before being entered’into the study.
Parients will remain under constant supervision of the experienced
nurses. Investigators will be looking after the patients during the
working hours and will be available in case of any need. Appropriate

measures will be taken whenever any complication arises.

Confidentiality will be maintained by using hospital number of the

patient during data analysis.

Informed consent form will be invariably obtained from the patients
) /

guardians after thorough discussion of the study procedure in Bengali,

The study does not involve any interview except relevant'history of

illness will he asked.

All patients will benefit from this study as well as the benefits
will secure to the society with vespect to the discovery of home-
made solution from rice and plantain in prevention of dehydration

and death from diarrhoea,.

P
]

Hospital records and body fluid like stool, urine, vomitus and 3 mi

of blood will be required on admission and at 24 hours,



SECTION IT1: BUDGET

A. DETAILED BUDGET -

PERSONNEL S5ERVICES ' .
PROJECT REQUIREMENTS

Namne .Annual salary 3 of effort Taka Us~Dellars

1. Dr. A.M. Molla US $63,000.00 15% $ 9,750.00

2. Br. Ayesha Molla £20,500.00 15% $ 3,075.00

3. Dy, Asma Khanam Tk.185,000.00 20% Tk.37,0060,00

4, Ms, Makhduma Khatun, Tk. 70,500.00 15% - 10,575.,00

. Research Officer -

5. One Physician Tk.125,000.00 25% . 321,250.00

6. 8Br. Staff Nurse(4) Tk. 97,100.00 25% 97,106.00 ’

7. One dietician Tk.128,800.00 i0% 12,900.00

8. Study clerk Tk, 42,000.00 10% 4,200.00

9. Cleaners (4) Tk. &0,000.00 104 50,000,080

- 253,025.00 = $ 9,036.00

SUB-TOTAL : 'US $21,861.00
SUPPLIES AND MATERIALS:
Staticnery Tk.10, 252.00
Xeroxing and mimiographing 9,000.00
Medical iliustrations ) _ 6,000.00
PUC bags $  650.00
ORE expenses 10,006.00

Tk.35,252.00 = 5 1,259.00

192
[
o]
i
+3
O
3
‘;_(;J
f
<7}

1,909,060



EQUIPMENT

TRANSPORTATION OF PATIENTS AT THE

36 -

None.

Tk.15.00x1000 miles

END OF-THE STUDY

~

PATIENT HOSPITALIZATION:

{A} For efficacy studies

Rice-salt solution
pPlantain-salt solution
G-0ORS '

(B) For digestibility

~ 3% 16 =

LABORATORY TESTS:

Blood test {TWBC, DC,- Hat)
Stool microscopic exam,
Stool for culture

E. coli toxin assay (ST & LT)

ELISA for rotaovirus
BIOCHEMICAL TESTS:

Pre and post hydrdlysis glucose

Bomb calorimetry
Ser, electrolytes

X

30 patients x 5 day=150 days x 200

40x5x3=600 pt. days.
Tk.200.00 per day x 600:

-

Tk.20x150=Tk.3000.0Q
Tk.10x%x150=Tk.1500.00
Tk .35x150=Tk.5250.00
Tk .30x150=Tk.4500.00
Tk.15x150=Tk.2250.00

Tk.75x150=Tk.11250.00
Tk .150x30 =Tk. 4500.00
Tk ,70x3506=Tk.24500.00

Tk.15,000.00 = $ 537.00
SUB~TOTAL: $ 537.00

Tk.120,000.00

Tk, 30,000.00
Tk.150,000.00 = $5,357.00
SUB-TOTAL : $5,357.00
Tk.16,500.00
Tk .40,250,00
Tk.56,750.00 = § 2027.00

Py e - o L T T Fa el
SUIB - TOTAL 5202760
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B. BUDGET SUMMARY

Personnel services

Supplies and materials
Tranéportation of the patients
Patient hospitalization

Laboratory tests

OVERHEAD WILL BE ADDED BY FINANCE

US DOLLARS

$ 21,861.00
1,909.00
537.00
5,357.00

12,027.480

TOTAL : $-31,691.00



38.
CONEENT FORM

Comparison of efficacy and digestibility of plantain-salt and rice-salt
as home fluld with standard glucose ORS in the management of dehydratiom

in acute diarrhoea in children.

International Centre for Diasrrhoeal Disease Research is carrying out reséarqb
to find out simple, effective and inespensive treatment for diarrhoea. The present-
i1y available eral rehydration solution is one of the result of such research.
Recently this centre has developed some new gnd imﬁroved type of oval rehydration
solution which can be made from simple ingredients like cereal (rice) or plantain,
available at home. Some of these simp;e rehydration solutions have been proved
to be superior to the presently wvailable oral rehydration solutien, ICDDR,B
would like to carry oué further research in orxder to make more simplified
diarrhoea treatment made from 50 g of rice and 5.3 g of salt or 200 g of plantain
and 5.3 g of salt. Plantain-based ORS has thé advantage of high content of
potassium and a major staple food in many countries. We would request your permi-
sgion for your child to participate iﬁ g trial in this hospital. This would
invelve taking the required amount of the rehydration solution for as long as
your child continues to have liquid stool. In some cases.focd may be withheld
from your child for the first 24 hours of treatment omnly and this will not cause
any harm because the oral rehydration fluid as mentioned above will contain
~sufficlent amount of éalorie and eother nutrients. All care will he taken szo
that your child does not suffer {rom any problem during the entire period.

An amount of 3 ml of blood will be taken from your child on admission inte the
hospital and after 24 hours of treatment. The results of these blood test
will be used to evaluate the efficacy of treatment. Your child will be

allowed to go home after his/her diarrhoea has stopped. You are completely



39,

i

free to choose not to participate in this research and in any case your

child will be provided with appropriate treatment of diarrhoea as available

in ICDDR,B.
Finger print/Signature of
the patient/guardian
i
Signature of the
Investigator
Date
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FORM NO. 1

Plantain based ORS study

ANNFXURE 1

Patient's name

Hos. No.

Date of adm.

Type of sol,

Date, time
& hours

Patient's
weight

I.V. in mi

Plain H,0
in ml

ORS in ml

OUTPUT

Stool

Urine

Vomitus

Type of stool

Admission

8/80 h

16/88 n

24796 h

32/104 1

40/112 h

48/120 h

56/128 h

64/136 h

72/144 h




Annex. 2 Adm. No.

¥orm No. 2
Plantain based ORS study Weight
Height
Name of the patient Age Sex Duration of diarrhoea prior to Adm.(h)
Hours Pulse/ Res/ Skin Tongue Dehydration Blood Temperature
(time) minute minute turgor *k Kk pressure
Admn.
0 h
8 h
16 h
24 h
32 b
40 h
48 h
56 b
64 h
*
0 = Normal, 1 = Fair, 2 = Poor
ke
1 = Moist, 2 =Dry, 3 = Very dry
Rk

Mild, 2 = Moderate, 3 = Mod. to seﬁ,, 4 = Saverg

-t
fi



FORM NG, 3

Plantain based ORS study

Annex. 3

LABORATORY INFORMATION SHEET

T —

Patient Na.

Date of Adm.

Time Serum Sp. | Het Blood electrolytes Stool electrolytes Urine electro~ | Vomitus electro-
gravity iytes lytes
+ 1 | - - - - + |+ -
Na' | K | €17] 1¢0; |Glucose | 3at txt e lpm [t {6t - " 1 & | @1
Admn,
G h
i
!
24 h
48 h
héilure




